
- - 54. A method of masking data coupled through a data output buffer responsive 
to a data mask signal applied to the output buffer, the output buffer having first and second stages 
connected in series with each other, the method comprising: 

a pplying complimentary first and second data signals to respective first and 
second input terminals of the first stage: 

selectively applying either an inactive data mask signal or an active data mask 
signal to the first stage responsive to(an edge of a clock signaR 

coupling the first and second input terminals to respective first and second output 

M terminals of the first stage when the data mask signal/applied to the first stage is inactive: 

□ v_ ^ 

P a pplying respective predetermined signals to the first and second output terminals 

® of the first stage when the data mask signal/^plied^to^^ first stage As active: 

^ coupling the first and second output terminals of the first stage to respective input 

m terminals of the second stage: 

applying a data output signal to an output terminal of the second stage 

^ corresponding to the complimentary first and second data signals when the respective 

\0 predetermined signals are not being applied to the first and second input terminals of the second 

a 

^ stage: and 

tri-stating the output terminal of the second stage when the respective 
predetermined signals are being applied to the first and second input terminals of the second 
stage. 

55. The method of claim 54 wherein the respective predetermined signals 
a pplied to the first and second output terminals of the first stage are any signals that are not 
complimentary to each other. 

56. The method of claim 55 wherein the predetermined signals correspond to 

logic "r\ 
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57. The method of claim 54 wherein the coupling of the first and second input 
terminals to the respective first and second output terminals of the first stage is delayed in time so 
that the complimentary first and second data signals are stored in the first stage for a 
predetermined time. 



58. A method of selectively masking complimentary read data signals 
responsive to a data mask signal, comprising: 

generating first and second coded read data signals corresponding to the 
complimentary read data signals, respectively, in the absence of the data mask signal; 
M coding the first and second coded read data signals in a predetermined manner 

□ responsive to the data mask signal: 

d 

0 generating on a data output terminal an output signal having a value determined 

^ by the first and second coded read data signals if the coded read data signals are not coded in the 
m predetermined manner, the output signal being generated by coupling the data output terminal to 

a first voltage if the first coded read data signal has a first value, and coupling the data output 
p terminal to a second voltage if the second coded read data signal has the first value; and 
^ placing the data output terminal at a high impedance by isolating the data output 

\d> terminal firom the first and second voltages if the coded read data signals are coded in the 

predetermined manner. 



59. The method of claim 58 v^herein the predetermined manner of coding is 
for the coded read data signals to have the same value. 

60. A method of masking data coupled through a data output buffer responsive 
to a data mask signal applied to the output buffer, the output buffer having first and second stages 
connected in series with each other, the method comprising: 

^. a pplying complimentary first and second data signals to respective first and 
second^input terminals of the first stage: 




4 



selectively applying either an inactive data mask signal or an active data mask 
signal to the first stage: 

coupling the first and second input terminals to respective first and second output 
terminals of the first stage when the data mask signal is inactive: 

a pplying respective predetermined signals to the first and second output terminals 
of the first stage when the data mask signal is active: 

coupling the first and second output terminals of the first stage to respective input 
terminals of the second stage: 

a pplying a data output signal to an output terminal of the second stage 

^ corresponding to the complimentary first and second data signals when the respective 
O 

Q predetermined signals are not being applied to the first and second input terminals of the second 

Q 

Stage: and 

Si 

^ tri-stating the output terminal of the second stage when the respective 

!fl predetermined signals are being applied to the first and second input terminals of the second 
jd: Stage. 

P 

61. The method of claim 60 wherein the respective predetermined signals 
^ a pplied to the first and second output terminals of the first stage are any signals that are not 

complimentary to each other. 

62. The method of claim 61 wherein the predetermined signals correspond to 

logic "1". 

63. The method of claim 60 wherein the coupling of the first and second input 
terminals to the respective first and second output terminals of the first stage is delayed in time so 
that the complimentary first and second data signals are stored in the first stage for a 
predetermined time. 



• # 

5 



64. A method of selectively masking complimentary read data signals 
responsive to a data mask signal, comprising: 

generating coded read data signals corresponding to the complimentary read data 
signals in the absence of the data mask signal; 

generating coded read data signals xoded in a predetermined manner responsive to 
the data mask signal: 

generating on a data output terminal an output signal having a value 

corresponding to the coded read data signals if the coded read data signals are not coded in the 

predetermined manner; and 

N" placing the data output terminal at a high impedance if the coded read data signals 

O 

O are coded in the predetermined manner. 

Q 

!^ 65. The method of claim 64 wherein the predetermined manner of coding is 

m for the coded read data signals to have the same value. 



□ 



66. An output buffer, comprising: 
^ a data coder having complimentary data input terminals, a pair of data read output 

s 

terminals, and a data mask control terminal, the data coder generating at respective first and 
second data read output terminals complimentary data read output signals corresponding to 
complimentary data input signals applied to respective data input terminals when an inactive data 
mask control signal is applied to the data mask control terminal, the data coder generating at the 
respective first and second data read output terminals data read output signals having 
predetermined values when an active data mask control signal is applied to the data mask control 
terminal: and 

an output stage having respective input terminals coupled to the first and second 
data read output terminals of the data coder, the output stage generating a data output signal at an 
output terminal that corresponds to the data read output signals fi-om the data coder when the data 
read output signals do not have the predetermined values, the output stage producing a relatively 
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high impedance at the data output terminal when the data read output signals have the 
predetermined values. 

67. The output buffer of claim 66 wherein the predetermined values of the 
data read output signals are any values in which the data read output signals at the respective first 
and second data read output terminals have the same value. 

68. The output buffer of claim 67 wherein the predetermined values of the 
data read output signal correspond to logic "1". 

□ 

Q 69. The output buffer of claim 66 wherein the output stage comprises a logic 

Q\ circuit that causes the data output signal to have a first logic level responsive to one of the data 
^ read output signals having a first predetermined logic level, that causes the data output signal to 
m have a second logic level responsive to the other of the data read output signals having a second 
^ predetermined logic level, and that causes the data output terminal to have the relatively high 
g impedance responsive to both of the read output signals having other than the first and second 
^ predetermined logic levels. 

70. A dynamic random access memory having an address bus, at least one data 
bit line, and a plurality of control lines, comprising: 

an array of memory cells having a plurality of memory cells, a plurality of row 
lines, a plurality of complimentary digit lines, and a pair of complimentary data ports; 

a row address decoder coupled to the address bus, the row address decoder 
adapted to receive a row address on the address bus and activate a corresponding one of the row 
lines of the array; 

a column address decoder coupled to the address bus, the column address decoder 
adapted to receive a column address on the address bus and couple a corresponding pair of 
complimentary digit lines of the array to respective data ports of the array; and 
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a data path coupled between the data ports and a data bit line, the data path 
including a input data buffer adapted to convert an input data bit applied to the data bit line to a 
corresponding input data signal and a complimentary input data signal and to apply the input 
data signals to respective data ports of the array, and an output data buffer adapted to convert an 
output data signal and a complimentary output data signal applied to respective data ports of the 
array to an output data bit corresponding to the output data signal, and to apply the output data 
signal to the data bit line, the output buffer comprising: 

a data coder having complimentary data input terminals coupled to the data ports 
of the array to receive respective output data signals, a pair of data output terminals, and a 
data mask control terminal, the data coder generating at respective first and second data 
output terminals complimentary data read output signals corresponding to complimentary 
data output signals applied to the respective input terminals of the data coder when an 
inactive data mask control signal is applied to the data mask control terminal the data 
coder generating at the respective first and second data output terminals data read output 
signals having predetermined values when an active data mask control signal is applied to 
the data mask control terminal: and 

an output stage having respective input terminals coupled to the first and second 
data output terminals of the data coder, the output stage generating the output data bit at 
data bit line that corresponds to the data read output signals fi-om the data coder when the 
data read output signals do not have the predetermined values, the output stage producing 
a relatively high impedance at the data bit line when the data read output signals have the 
predetermined values. 

71. The dynamic random access memory of claim 70 wherein the 
predetermined values of the data read output signals are any values in which the data read output 
signals at the respective data output terminals of the data coder have the same value. 

72. The dynamic random access memory of claim 71 wherein the 
predetermined values of the data read output signal correspond to logic "1". 
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73. The dynamic random access memory of claim 70 wherein the data coder 

comprises: 

a data mask register including the data mask control terminal the data mask 
register receiving the data mask control signal on the data mask control terminal and a periodic 
clock signal on a clock input terminal, the register generating an output signal responsive to a 
predetermined portion of the clock signal after the data mask control signal becomes active: and 

a data output register coupled to the data mask register and including the data 

^ input terminals and the data read output terminals, the data coder forcing the data read output 
Q 

Q signals to have the predetermined values responsive to the output signal from the data mask 
register. 



O 

M 



1^ 74. The dynamic random access memory of claim 70 wherein the output stage 

^ comprises a logic circuit that causes the output data bit to have a first logic level responsive to 
one of the data read output signals having a first predetermined logic level that causes the output 

O 

data bit to have a second logic level responsive to the other of the data read output signals having 

O 

1^ a second predetermined logic level and that causes the data bit line to have the relatively high 
impedance responsive to both of the read output signals having other than the first and second 

predetermined logic levels. 



75. A computer system, comprising: 

a processor having a processor data bus, address bus, and control bus: 

an input device coupled to the processor: 

an output device coupled to the processor: 

a memory controller coupled to the processor: and 

a dynamic random access memory having an address bus, at least one data bit line, 
and a plurality of control lines at least some of which are coupled to the memory controller, the 
dynamic random access memory comprising: 




9 



an array of memory cells having a plurality of memory cells, a plurality of row 

lines, a plurality of complimentary digit lines, and a pair of complimentary data ports: 

a row address decoder coupled to the address bus, the row address decoder 

adapted to receive a row address on the address bus and activate a corresponding one of 

the row lines of the array: 

a column address decoder coupled to the address bus, the column address decoder 

adapted to receive a column address on the address bus and couple a corresponding pair 

of complimentary digit lines of the array to respective data ports of ttie array: and 

O a data path coupled between the data ports and a data bit line, the data path 
□ 

p including a input data buffer adapted to convert an input data bit applied to the data bit 

^3 line to a corresponding input data signal and a complimentary input data signal, and to 

SI a pply the input data signals to respective data ports of the array, and an output data buffer 

HI 

fi adapted to convert an output data signal and a complimentary output data signal applied 

M 

1^ to respective data ports of the array to an output data bit corresponding to the output data 

Q signal and to apply the output data signal to the data bit line, the output buffer 

comprising: 

a data coder having complimentary data input terminals coupled to the 
data ports of the array to receive respective output data signals, a pair of data 
output terminals, and a data mask control terminal the data coder generating at 
respective first and second data output terminals complimentary data read output 
signals corresponding to complimentary data output signals applied to the 
respective input terminals of the data coder when an inactive data mask control 
signal is applied to the data mask control terminal the data coder generating at the 
respective first and second data output terminals data read output signals having 
predetermined values when an active data mask control signal is applied to the 
data mask control terminal: and 

an output stage having respective input terminals coupled to the first and 
second data output terminals of the data coder, the output stage generating the 
output data bit at data bit line that corresponds to the data read output signals firom 



